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(57) ABSTRACT 

Disclosed herein are systems, methods, and computer-read 
able storage media for tracking engagement of participants in 
a presentation. An example system implementing the method 
can identify a presenter in a conference and participants in the 
conference. Then the system can gather, during a presentation 
by the presenter in the conference, engagement data about the 
participants. The system can generate or calculate an engage 
ment score based on the engagement data, and present the 
engagement score to the presenter during the presentation. 
The system can gather the engagement data from participant 
devices through which the participants are accessing the pre 
sentation or from other participant devices not directly 
involved with the presentation. The engagement data can 
include participant Voice activity in the conference, partici 
pant voice activity with others outside of the conference, 
participant audio data, participant video data, participant 
mute status, participant interactions with other applications, 
participant interactions with computing devices and partici 
pant multi-tasking. 

20 Claims, 5 Drawing Sheets 
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1. 

SYSTEMAND METHOD FOR DETERMINING 
CONFERENCE PARTICIPATION 

BACKGROUND 

1. Technical Field 
The present disclosure relates to gauging conference call 

participation and more specifically to determining conference 
call participation in real-time based on audio and additional 
inputs. 

2. Introduction 
Existing conferencing solutions provide no measure or 

real-time feedback of effectiveness of a conference call. 
Many conferencing Solutions provide abilities to record con 
ference calls, (including web sessions) or otherwise gather 
data generated by or describing conference calls, but a user 
must then manually inspect or analyze the recordings and 
gathered data to measure or estimate call participants 
engagement as a means of determining the effectiveness of 
the call. Manual analysis of participation has three primary 
drawbacks. First, manual analysis is time-intensive and does 
not scale well. Second, manual analysis requires attention 
from one of a specific group of people that understand the 
context of the conference call. Third, manual analysis of 
recorded conference calls cannot provide real time feedback. 
Some solutions provide real-time feedback on effective 

ness of communication, such as platforms that automatically 
detect pre-provisioned key phrases in recorded speech files. 
Such a platform can then provide real-time data to a contact 
center Supervisor, for example. However, this approach is 
limited to audio recordings, and does not consider additional 
sensory inputs when generating feedback or an automatic 
rating on the effectiveness of a conference call. All current 
conferencing solutions fail to provide real-time feedback to 
conference presenters/moderator. Some conferencing sys 
tems can provide real-time active speaker data which can 
complement Voice-activated Switching of a video stream or 
active participant rendering around a video frame in multi 
Video streaming systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an example conference system for gath 
ering, storing, and reporting engagement data about partici 
pants; 

FIG. 2 illustrates an example presenter view of an example 
conference; 

FIG. 3 illustrates a first example engagement Summary 
after an example conference; 

FIG. 4 illustrates a second example engagement Summary 
after an example conference; 

FIG. 5 illustrates an example method embodiment for 
tracking engagement of participants in a presentation or con 
ference; and 

FIG. 6 illustrates an example system embodiment. 

DETAILED DESCRIPTION 

A system, method and computer-readable media are dis 
closed for tracking engagement of participants in a presenta 
tion. An example system implementing the method can iden 
tify a presenter in a conference and participants in the 
conference. Then the system can gather, during a presentation 
by the presenter in the conference, engagement data about the 
participants. The system can generate or calculate an engage 
ment score based on the engagement data, and present the 
engagement score to the presenter during the presentation. 
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2 
The system can gather the engagement data from participant 
devices through which the participants are accessing the pre 
sentation or from other participant devices not directly 
involved with the presentation. The engagement data can 
include participant Voice activity in the conference, partici 
pant voice activity with others outside of the conference, 
participant audio data, participant video data, participant 
mute status, participant interactions with other applications, 
participant interactions with computing devices, participant 
multi-tasking, participant gaze, participant visual focus, par 
ticipant physical state, participant mental state, and partici 
pant emotional state. 
The conferencing solutions set forth herein can gather rich 

data from one or more participants anonymously and use this 
information to gauge effectiveness of communication. The 
system can require or request permission from participants to 
gather engagement data, or can provide a notice that permis 
sion to gather such engagement data is a prerequisite for 
joining the conference or presentation. 
An example conference effectiveness metrics system or 

engagement measurement system automatically measures 
effectiveness of a call by collecting information from or about 
participants and from the conferencing infrastructure. The 
system can collect information about participants anony 
mously or with associated complete or partial identity infor 
mation. This approach can automatically determine the effec 
tiveness or usefulness of a conference call, as measured by 
engagement data describing how engaged (or conversely how 
distracted) participants are in a conference or presentation. 
This metric can provide value to enterprises in several real life 
use cases. For example, the system can provide a real-time 
display of participation or engagement to a professor or edu 
cator during a lecture. The lecture can be a webcast or telep 
resence lecture, or even an in-person lecture. Then the pro 
fessor can use that feedback to change the way the lecture is 
being presented in order to engage the listeners more. In a 
different example use case, a team leader can use feedback 
from the system regarding conference participation or 
engagement to manage enterprise communication quality for 
team collaboration, or to generate team communication qual 
ity reports. This information can be used to tune/adjust how 
teams coordinate, actions of team leaders, effectiveness of 
meetings, and so forth. In yet another example use case, the 
system can provide presentation analytics that salespeople 
can then use to improve sales communications with clients. 
Yet another use case example is an offline “coach” which 
presents metrics of sales calls and compares those metrics 
with benchmark data of sales high-performers. In this way, a 
salesman can evaluate his or her performance and drill down 
to specific details of during which aspects of a presentation 
attention or engagement dropped. Similarly, the system can 
extend to serve as a sales management tool to view and 
compare sales meeting metrics of different teams, compare 
high performers with the rest of teams, correlate sales data, 
and maintain a database of meetings data for historical com 
parison. The system can provide real-time feedback to a sales 
team or sales managers, or can compare or identify speech 
metrics of high sales performers correlated with historical 
data. 
The system gathers participation or engagement informa 

tion from conference participants to algorithmically deter 
mine their level of participation. The types of data gathered 
can vary based on the type of participants, the types of devices 
around the participants, the type of presentation, whether 
participants are in a group or located separately, and so forth. 
Further, the algorithm to determine the level of participation 
or engagement can be weighted based on demographic or 
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Social data. For example, different people show participation 
differently, and a Canadian teenage boy may manifest his 
level of engagement in the presentation differently from a 
German middle-aged woman. On an even more specific level. 
the system can learn and adapt to specific users’ tendencies 5 
and idiosyncrasies to demonstrate his or her level of engage 
ment. 
The system can gather data to automatically rate partici 

pants’ level of engagement of participation. The data can be 
gathered from one or more sources, such as any of the input 10 
modalities of a client device for accessing the conference, 
including a camera, microphone, keyboard, mouse, touch 
pad, accelerometers, geo-positioning sensors, and so forth. 
The system can use data Such as local Voice activity detection, 
typing activity, interactions with a touchscreen other than 15 
with an application associated with the conference, speaking 
while muted, and so forth. The system can also gather data 
from other communication activities such as a user placing 
the call on hold or talking to someone else in the room while 
the conference call is muted, a user instant messaging with 20 
other participants on conference call or with others who are 
not on the conference call, user multitasking for activities 
unrelated to the conference, user multitasking for activities 
that are related to the conference call (such as reading the 
earlier slides in the presentation or documents referenced in 25 
the presentation), and a user presenting on the conference 
call. The system can gather certain data (or infer certain data) 
via speech analytics or speaker sentiment analysis. 

In one variation, the system collects data from participants 
anonymously, to avoid infringement on participants’ privacy. 30 
In certain situations, the system can warn users that data will 
be collected. For example, iffewerthana threshold number of 
participants are present, the system can warn about data col 
lection. The system can allow users to opt into data collection 
in conjunction with the warnings. When an insufficient num- 35 
ber of participants is present such that the identities of par 
ticipants can be guessed or inferred, the system can automati 
cally disengage data collection and analysis as an optional 
feature. 

With a great volume of data received and processed, the 40 
system may sometimes encounter data that is either meaning 
less to the participation or engagedness metric, or that indi 
cates the opposite of what is desired. Thus, the system can 
filter out “false activities, such as cross talk or background 
noise on the call. For example, the system can use a noise 45 
detection algorithm to detect a background noise level from 
participants devices, and not report that background noise 
activity as active talking. Similarly, the system can filter out a 
very short burst of audio input from a participant, which may 
correspond to repositioning the telephone, or to a cough or 50 
Sneeze, for example. Any of a conference server, a client 
device, or an edge device connected to the conference server 
can perform the filtering. 
The system can determine each participants participation 

level based on the information collected from these various 55 
Sources. The participation level or engagement score can 
change dynamically as the conference continues. In one 
example scoring scheme, the participation level or engage 
ment score starts at 0 (meaning no active participation) and 
goes up to 100 (meaning the most active participation Such as 60 
intently listening to an interesting topic during on a lecture 
mode conference call). The system can collect this data from 
Soft clients or telephones connected to the conference. In one 
example, the various client devices or soft clients publish data 
to conferencing system, and in another example, the confer- 65 
encing system requests the data from the clients or pulls the 
data from the client. The conferencing system can collect 

4 
some of the data without explicit cooperation of the clients, 
such as active talker detection at a mixer level. Similarly, the 
conferencing system can filter out talk over, background 
noise, short bursts of audio, and so forth. 
The conferencing system can dynamically calculate the 

participation or engagement rate of each participant and pub 
lish it to the presenter, the participant, and/or to other confer 
ence participants. For example, the conferencing system can 
publish the raw participation or engagement data to partici 
pants so participants devices can perform their own analyses. 
The system can publish or share an overall average and time 
windowed view to “participation level to participants to 
provide an aggregate (or time-windowed) view of communi 
cation effectiveness or of participant engagedness. For 
example, in a lecture environment. Such a Summary view can 
help a lecturer change course on the fly and present the topic 
in a different way, perhaps by asking questions to engage 
participants on the call. After this change of course, a time 
windowed view of overall participation level can provide 
feedback to the lecturer whether his or her changes improved 
the engagement rate of the call. Fine-grained views can even 
indicate which changes were more effective with which indi 
vidual participants or groups of participants for increasing 
participation. 

Thus, the system candisplay overall conference participant 
engagement, such as on a presentation or conference call. The 
system can present the overall conference participant engage 
ment as a gauge showing an aggregate Summary of attentive 
ness on a conference call. The system can generate an alert or 
notification to presenter if the level of participation drops 
below a desired threshold, allowing the presenter to make 
changes on the fly to re-engage participants. The system can 
also collect conference participation data from multiple con 
ference calls over time to build a historical reference data 
base. Such a database can then be used to create a more 
effective business environment in certain business cases Such 
as sales, marketing, or training. 
The system can enable three main new functionalities, as 

well as others. The system can provide to a presenter an 
aggregate score of attentiveness, participation, and/or 
engagedness of participants as a group or of individual par 
ticipants. The system enables a presenter to take corrective 
action in real-time to improve the participation level based on 
the score. The system can also use the aggregate score to 
provide post-conference speech analytics so that the pre 
senter (or a different laterpresenter) can decide how to engage 
the participants in following presentations. The system can 
provide an interface for a presenter (or other users) to review 
historical conference participation data to complement a pro 
cess by which cross-organization communication is evalu 
ated. For example, via the interface users can determine 
whether departments within an organization communicate 
effectively with each other. User can access, via the interface, 
historical data to determine why certain sales are better con 
tributors than others. Speech analytics data can provide addi 
tional insight into trends and effective contribution of sales 
people. Thus, the system can enable not only real-time 
feedback to a presenter or to others on the conference, but can 
also enable metrics for post-conference analysis and decision 
making. 

FIG. 1 illustrates an example conference system 100 for 
gathering, storing, and reporting engagement data about par 
ticipants. In this system 100, the presenter 102 communicates 
with a conference server 104 via a presenter device 106, such 
as a desktop computer, laptop computer, tablet, Smartphone, 
dedicated conferencing device, or other device. Various par 
ticipants or audience members 108 connect to the conference 
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server 104 via their respective device 110. The conference 
server can be a centralized server, as depicted in FIG. 1, or 
similar conference functionality to the conference server can 
be distributed between several components, including the 
presenter device 106 and/or client devices 110. The presenter 
102 initiates a presentation to the participants 110 via the 
conference server 104, and an engagement data collector 112 
gathers data from the various participant devices 110. 
whether directly or through the conference server 104. In 
Some situations, the engagement data collector 112 can gather 
data from other participant devices 114 which are not directly 
involved in displaying the conference or communicating with 
the conference server 104. The conference server 104 or the 
engagement data collector 112 can identify Such devices from 
a previously established participant profile, or as part of a 
conference enrollment process. The engagement data collec 
tor 112 identifies which other devices 114 to monitor and can 
associate those other devices 114 with specific participants 
108. The engagement data collector 112 can be aware of the 
data gathering capabilities of each device 110, 114, and can 
request all or part of the available data streams from these 
devices 110, 114. For example, certain devices may offer a 
Video stream and audio, other devices may offer only audio. 
The devices may have different level of sensitivity and data 
granularity, which the engagement data collector 112 can 
normalize. 
As the engagement data collector 112 gathers engagement 

data from the devices 110, 114, the engagement data collector 
112 can store the engagement data in an engagement history 
database 118. The engagement score calculator 116 can pro 
cess the engagement data to generate a dynamic engagement 
score in real-time (or substantially real-time) and display the 
engagement score to the presenter 102 via the presenters 
device 106, and/or to other participants 108 via their respec 
tive devices. The conference server 104 can transfer a signal 
to the various devices 106, 110 embedded in a data stream for 
the conference, or as a separate signal. The engagement his 
tory database 118 can store raw engagement data, and/or can 
store the resulting engagement scores generated by the 
engagement score calculator 116. The engagement score cal 
culator 116 or the engagement history database 118 can coor 
dinate with a topic recognizer or agenda tracker to correlate 
the engagement scores with specific portions of the confer 
ence. Then, the conference server 104 or other entity can 
prepare reports of engagement or attentiveness for a specific 
conference, for a specific user over several conferences, for a 
specific group of users, by presentation topic, by presenter, 
and so forth. 

FIG. 2 illustrates an example presenter view 200 of an 
example conference. In this presenter view 200, the confer 
ence is video-enabled, so that the presenter can see his video 
feed 204, as well as video feeds 206 of others in the confer 
ence. The presenter view 200 can include a presentation view 
202 Such as a presentation slide with images, text, or video. 
The presenter view 200 can include a visual depiction of the 
engagement score 208. In this example, the engagement score 
208 is depicted as a horizontal thermometer that can dynami 
cally slide left or right to indicate an increasing or decreasing 
engagement score. The same engagement score 208 can be 
presented in a number of different graphical and/or non 
graphical ways. The presenterview 200 can include a number 
of different display types for the engagement score. Such as a 
number that changes, aheat map, presenting individual scores 
by the participants' pictures or names, and so forth. 

FIG.3 illustrates a first example engagement summary 300 
after an example conference. This example summary 300 
presents per-topic engagement scores 302 as well as per 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
participant engagement scores 304. The Summary can include 
interactive portions through which a user can drill down to 
view more detailed underlying data. The system presenting 
the Summary can also receive queries and return more 
detailed engagement data or different engagement data 
according to the query. FIG. 4 illustrates a second example 
engagement chart 400 after an example conference. Because 
the system can track engagement or participation in real-time 
as the conference progresses, the system can provide detailed 
reports on the participation. In this example chart 400, the X 
axis 402 represents time and the y axis 404 represents the 
engagement score. The engagement data is represented as a 
line 412 on the chart that rises or falls over time to reflect the 
gathered engagement data. The system can identify topics in 
the conference, and can associate time stamps with those 
topics. In this way, the chart 400 can also identify the periods 
for different topics 406, 408, 410. A user can more easily 
identify trends and potential causes for the trends in the 
engagement data with Such an organizational structure and 
with references to topics in the conference. For example, the 
initial engagement score at the beginning of the first topic 406 
was high, then dropped down. At the transition to the second 
topic 408, the engagement score increased dramatically, then 
tapered off perhaps as the primary issues had already been 
resolved. There was an uptick in the engagement score in the 
boundary between the second topic 408 and the third topic 
410, but the engagement score was relatively low for the 
majority of the third topic 410, with an uptick towards the end. 
The system can provide a list of one or more underlying 
reasons or causes for a change in the engagement score. For 
example, the system can render tooltips, overlays, or other 
visual indicators at specific points on the line 412 that the user 
can interact with to discover the underlying reason or cause of 
the change. 

These example graphical presentations of engagement 
scores are illustrative examples, and should not be considered 
limiting. The system can display or present engagement 
scores in a number of different ways not necessarily outlined 
herein, including displaying raw numbers, writing engage 
ment scores in a log file, modifying a manually or automati 
cally generated transcript of a conference to reflect the 
engagement scores, and so forth. 

Having disclosed some basic system components and con 
cepts, the disclosure now turns to the exemplary method 
embodiment shown in FIG. 5. For the sake of clarity, the 
method is described in terms of an exemplary system 600 as 
shown in FIG. 6 configured to practice the method. The steps 
outlined herein are exemplary and can be implemented in any 
combination thereof or in any order, including combinations 
that exclude, add, reorder, or modify certain steps. FIG. 5 
illustrates an example method embodiment for tracking 
engagement of participants in a presentation or conference. A 
system, method and computer-readable media are disclosed 
for tracking engagement of participants in a presentation. An 
example system implementing the method can identify a 
presenter in a conference and participants in the conference 
(502). 
Then the system can gather, during a presentation by the 

presenter in the conference, engagement data about the par 
ticipants, wherein the engagement data is separate from a 
media stream of the presenter of the conference (504). The 
engagement data can be collected, for example, from other 
Sources external to the conference, or that are part of the 
conference but are not gathering data for the media stream of 
the presenter. Engagement data can be gathered from a video 
camera of a participant, for example, even though the partici 
pant is not transmitting a video feed to the conference, such as 
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in a web conference. The engagement data from the confer 
ence can be gathered in real time with the conference or can 
be gathered while the participants are watching a recorded 
conference. The system can gather the engagement data from 
participant devices through which the participants are access 
ing the presentation or from other participant devices not 
directly involved with the presentation. The engagement data 
can include participant Voice activity in the conference, par 
ticipant voice activity with others outside of the conference, 
participant audio data, participant video data, participant 
mute status, participant interactions with other applications, 
participant interactions with computing devices, participant 
multi-tasking, participant gaze, participant visual focus, par 
ticipant physical state, participant mental state, and partici 
pant emotional state. The system can gather the engagement 
data from participant devices through which the participants 
access the conference, and/or from participant devices other 
than devices through which the participants access the con 
ference. For example a participant can join the conference via 
a tablet, and register other nearby devices (manually or auto 
matically) that are not being used to access the conference, 
Such as a desktop computer, a Smartphone, a laptop, wearable 
electronics, or ambient or embedded sensors. Then, the 
nearby devices can report to a conference server or to an 
engagement score server. Even though the nearby devices are 
not directly involved in the conference, users’ activities with 
Such devices can provide insight into a level of engagement. 
For example, if a user is Supposed to be actively participating 
in the conference via the tablet, but is instead playing a game 
on his Smartphone, or simultaneously answering another call 
on a landline phone, the system can deduce a lower engage 
ment score based on the distracting activity. 
The system can generate or calculate an engagement score 

based on the engagement data (506), and present the engage 
ment score to the presenter during the presentation (508). The 
engagement score can be an aggregate score for all of the 
participants, an individual engagement score for one of the 
participants, or a group engagement score for a Subset of 
similar participants. Prior to generating the engagement 
score, the system can detect and filterfalse activities out of the 
engagement data. 
The system can dynamically update the engagement score 

throughout the presentation. The system can track topics in 
the presentation, and determine topic-specific engagement 
scores for each topic from the engagement data. The system 
can identify a period of low engagement when the engage 
ment score is below a threshold, identify a likely cause of the 
period of low engagement, and provide to the presenter a 
Suggested change in the presentation to increase the engage 
ment score. The system can identify a period of low engage 
ment when the engagement score is below a threshold, and 
provide an alert to the presenter about the period of low 
engagement. The System can present an engagement score 
Summary to the presenter after the conference. The engage 
ment score Summary can include a Summary of topics during 
which participants were less engaged. 

While specific implementations are described herein, it 
should be understood that this is done for illustration pur 
poses only. Other components and configurations may be 
used without parting from the spirit and scope of the disclo 
SUC. 

A brief description of a basic general purpose system or 
computing device in FIG. 6 which can be employed to prac 
tice the concepts is disclosed herein. With reference to FIG. 6, 
an exemplary system 600 includes a general-purpose com 
puting device 600, including a processing unit (CPU or pro 
cessor) 620 and a system bus 610 that couples various system 
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8 
components including the system memory 630 such as read 
only memory (ROM) 640 and random access memory 
(RAM) 650 to the processor 620. The system 600 can include 
a cache 622 of high speed memory connected directly with, in 
close proximity to, or integrated as part of the processor 620. 
The system 600 copies data from the memory 630 and/or the 
storage device 660 to the cache 622 for quick access by the 
processor 620. In this way, the cache provides a performance 
boost that avoids processor 620 delays while waiting for data. 
These and other modules can control or be configured to 
control the processor 620 to perform various actions. Other 
system memory 630 may be available for use as well. The 
memory 630 can include multiple different types of memory 
with different performance characteristics. It can be appreci 
ated that the disclosure may operate on a computing device 
600 with more than one processor 620 or on a group or cluster 
of computing devices networked together to provide greater 
processing capability. The processor 620 can include any 
general purpose processor and a hardware module or Software 
module, such as module 6 662, module 2 664, and module 3 
666 stored in storage device 660, configured to control the 
processor 620 as well as a special-purpose processor where 
Software instructions are incorporated into the actual proces 
Sor design. The processor 620 may essentially be a com 
pletely self-contained computing system, containing multiple 
cores or processors, a bus, memory controller, cache, etc. A 
multi-core processor may be symmetric or asymmetric. 
The system bus 610 may be any of several types of bus 

structures including a memory bus or memory controller, a 
peripheral bus, and a local bus using any of a variety of bus 
architectures. A basic input/output (BIOS) stored in ROM 
640 or the like, may provide the basic routine that helps to 
transfer information between elements within the computing 
device 600. Such as during start-up. The computing device 
600 further includes storage devices 660 such as a hard disk 
drive, a magnetic disk drive, an optical disk drive, tape drive 
or the like. The storage device 660 can include software 
modules 662, 664, 666 for controlling the processor 620. 
Other hardware or software modules are contemplated. The 
storage device 660 is connected to the system bus 610 by a 
drive interface. The drives and the associated computer-read 
able storage media provide nonvolatile storage of computer 
readable instructions, data structures, program modules and 
other data for the computing device 600. In one aspect, a 
hardware module that performs a particular function includes 
the Software component stored in a tangible computer-read 
able storage medium in connection with the necessary hard 
ware components, such as the processor 620, bus 610, display 
670, and so forth, to carry out the function. In another aspect, 
the system can use a processor and computer-readable storage 
medium to store instructions which, when executed by the 
processor, cause the processor to perform a method or other 
specific actions. The basic components and appropriate varia 
tions are contemplated depending on the type of device. Such 
as whether the device 600 is a small, handheld computing 
device, a desktop computer, or a computer server. 

Although the exemplary embodiment described herein 
employs the hard disk 660, other types of computer-readable 
media which can store data that are accessible by a computer, 
Such as magnetic cassettes, flash memory cards, digital ver 
satile disks, cartridges, random access memories (RAMS) 
650, read only memory (ROM) 640, a cable or wireless signal 
containing a bit stream and the like, may also be used in the 
exemplary operating environment. Tangible computer-read 
able storage media, computer-readable storage devices, or 
computer-readable memory devices, expressly exclude 
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media Such as transitory waves, energy, carrier signals, elec 
tromagnetic waves, and signals perse. 

To enable user interaction with the computing device 600, 
an input device 690 represents any number of input mecha 
nisms, such as a microphone for speech, a touch-sensitive 
screen for gesture or graphical input, keyboard, mouse, 
motion input, speech and so forth. An output device 670 can 
also be one or more of a number of output mechanisms known 
to those of skill in the art. In some instances, multimodal 
systems enable a user to provide multiple types of input to 
communicate with the computing device 600. The commu 
nications interface 680 generally governs and manages the 
user input and system output. There is no restriction on oper 
ating on any particular hardware arrangement and therefore 
the basic features here may easily be substituted for improved 
hardware or firmware arrangements as they are developed. 

For clarity of explanation, the illustrative system embodi 
ment is presented as including individual functional blocks 
including functional blocks labeled as a “processor or pro 
cessor 620. The functions these blocks represent may be 
provided through the use of either shared or dedicated hard 
ware, including, but not limited to, hardware capable of 
executing Software and hardware. Such as a processor 620, 
that is purpose-built to operate as an equivalent to Software 
executing on a general purpose processor. For example the 
functions of one or more processors presented in FIG.6 may 
be provided by a single shared processor or multiple proces 
sors. (Use of the term “processor should not be construed to 
refer exclusively to hardware capable of executing software.) 
Illustrative embodiments may include microprocessor and/or 
digital signal processor (DSP) hardware, read-only memory 
(ROM) 640 for storing software performing the operations 
described below, and random access memory (RAM) 650 for 
storing results. Very large scale integration (VLSI) hardware 
embodiments, as well as custom VLSI circuitry in combina 
tion with a general purpose DSP circuit, may also be pro 
vided. 
The logical operations of the various embodiments are 

implemented as: (1) a sequence of computer implemented 
steps, operations, or procedures running on a programmable 
circuit within a general use computer, (2) a sequence of com 
puter implemented steps, operations, or procedures running 
on a specific-use programmable circuit; and/or (3) intercon 
nected machine modules or program engines within the pro 
grammable circuits. The system 600 shown in FIG. 6 can 
practice all or part of the recited methods, can be a part of the 
recited systems, and/or can operate according to instructions 
in the recited tangible computer-readable storage media. 
Such logical operations can be implemented as modules con 
figured to control the processor 620 to perform particular 
functions according to the programming of the module. For 
example, FIG. 6 illustrates three modules Mod1 662, Mod2 
664 and Mod3 666 which are modules configured to control 
the processor 620. These modules may be stored on the stor 
age device 660 and loaded into RAM 650 or memory 630 at 
runtime or may be stored in other computer-readable memory 
locations. 

Embodiments within the scope of the present disclosure 
may also include tangible and/or non-transitory computer 
readable storage media for carrying or having computer-ex 
ecutable instructions or data structures stored thereon. Such 
tangible computer-readable storage media can be any avail 
able media that can be accessed by a general purpose or 
special purpose computer, including the functional design of 
any special purpose processor as described above. By way of 
example, and not limitation, such tangible computer-readable 
media can include RAM, ROM, EEPROM, CD-ROM or 
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10 
other optical disk storage, magnetic disk storage or other 
magnetic storage devices, or any other medium which can be 
used to carry or store desired program code means in the form 
of computer-executable instructions, data structures, or pro 
cessor chip design. When information is transferred or pro 
vided over a network or another communications connection 
(either hardwired, wireless, or combination thereof) to a com 
puter, the computer properly views the connection as a com 
puter-readable medium. Thus, any such connection is prop 
erly termed a computer-readable medium. Combinations of 
the above should also be included within the scope of the 
computer-readable media. 

Computer-executable instructions include, for example, 
instructions and data which cause a general purpose com 
puter, special purpose computer, or special purpose process 
ing device to perform a certain function or group of functions. 
Computer-executable instructions also include program 
modules that are executed by computers in Stand-alone or 
network environments. Generally, program modules include 
routines, programs, components, data structures, objects, and 
the functions inherent in the design of special-purpose pro 
cessors, etc. that perform particular tasks or implement par 
ticular abstract data types. Computer-executable instructions, 
associated data structures, and program modules represent 
examples of the program code means for executing steps of 
the methods disclosed herein. The particular sequence of such 
executable instructions or associated data structures repre 
sents examples of corresponding acts for implementing the 
functions described in Such steps. 

Other embodiments of the disclosure may be practiced in 
network computing environments with many types of com 
puter System configurations, including personal computers, 
hand-held devices, multi-processor Systems, microprocessor 
based or programmable consumer electronics, network PCs, 
minicomputers, mainframe computers, and the like. Embodi 
ments may also be practiced in distributed computing envi 
ronments where tasks are performed by local and remote 
processing devices that are linked (either by hardwired links, 
wireless links, or by a combination thereof) through a com 
munications network. In a distributed computing environ 
ment, program modules may be located in both local and 
remote memory storage devices. 
The various embodiments described above are provided by 

way of illustration only and should not be construed to limit 
the scope of the disclosure. Various modifications and 
changes may be made to the principles described herein with 
out following the example embodiments and applications 
illustrated and described herein, and without departing from 
the spirit and scope of the disclosure. 
We claim: 
1. A method comprising: 
identifying, by a microprocessor, a presenter device used 
by a presenter in a conference and participant devices 
through which participants access the conference; 

gathering, by the microprocessor, during a presentation by 
the presenter in the conference, engagement data about 
the participants, wherein the engagement data is sepa 
rate from a media stream of the presenter of the confer 
ence, 

generating, by the microprocessor, an engagement score 
based on the engagement data; 

sending, by the microprocessor, the engagement score for 
presentation to the presenter using the presenter device 
during the presentation; 

identifying, by the microprocessor, a period of low engage 
ment when the engagement score is below a threshold; 
and 
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sending, by the microprocessor, an alert to the presenter 
device about the period of low engagement. 

2. The method of claim 1, wherein the engagement data 
comprises one of participant Voice activity in the conference, 
participant voice activity with others outside of the confer 
ence, participant audio data, participant video data, partici 
pant mute status, participant interactions with other applica 
tions, participant interactions via a human interface device for 
a computer, participant multi-tasking, how strongly the par 
ticipant multi-tasking relates to the conference, participant 
role in the conference, participant gaze, participant visual 
focus, participant physical state, participant mental state, or 
participant emotional state. 

3. The method of claim 1, further comprising: 
prior to generating the engagement score, detecting and 

filtering, by the microprocessor, false activities out of 
the engagement data. 

4. The method of claim 1, further comprising: 
dynamically updating, by the microprocessor, the engage 
ment score throughout the presentation. 

5. The method of claim 1, further comprising: 
tracking, by the microprocessor, topics in the presentation; 

and 
determining, by the microprocessor, topic-specific engage 
ment scores for each topic from the engagement data. 

6. The method of claim 1, further comprising: 
identifying, by the microprocessor, a likely cause of the 

period of low engagement; and 
sending to the presenter device a Suggested change in the 

presentation to increase the engagement score. 
7. The method of claim 1, wherein the engagement score is 

an aggregate score for all of the participants. 
8. The method of claim 1, wherein the engagement score is 

an individual engagement score for one of the participants. 
9. The method of claim 1, wherein the engagement score is 

a group engagement score for a Subset of similar participants. 
10. The method of claim 1, further comprising: 
sending, by the microprocessor, an engagement score sum 
mary to the presenter device after the conference. 

11. The method of claim 10, wherein the engagement score 
Summary comprises a Summary of topics during which the 
participants were less engaged. 

12. The method of claim 1, wherein the engagement data is 
gathered from the participant devices through which the par 
ticipants access the conference. 

13. The method of claim 1, wherein the engagement data is 
gathered from participant devices other than the participant 
devices through which the participants access the conference. 

14. A system comprising: 
a microprocessor, and 
a computer-readable storage device storing instructions 

which, when executed by the microprocessor, cause the 
microprocessor to perform operations comprising: 
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identifying a presenter device used by a presenter in a 

conference and a participant device through which a 
participant accesses the conference; 

gathering, during a presentation by the presenter in the 
conference, engagement data about the participant, 
wherein the engagement data is separate from a media 
stream of the presenter of the conference: 

generating an engagement score based on the engage 
ment data; 

sending the engagement score for presentation to the 
presenter using the presenter device during the pre 
sentation; 

identifying a period of low engagement when the 
engagement score is below a threshold; and 

sending an alert to the presenter device about the period 
of low engagement. 

15. The system of claim 14, the computer-readable storage 
device storing instructions which, when executed by the 
microprocessor, cause the microprocessor to perform opera 
tions further comprising: 

prior to generating the engagement score, detecting and 
filtering false activities out of the engagement data. 

16. The system of claim 14, the computer-readable storage 
device storing instructions which, when executed by the 
microprocessor, cause the microprocessor to perform opera 
tions further comprising: 

dynamically updating the engagement score throughout 
the presentation. 

17. The system of claim 14, the computer-readable storage 
device storing instructions which, when executed by the 
microprocessor, cause the microprocessor to perform opera 
tions further comprising: 

identifying a likely cause of the period of low engagement; 
and 

sending to the presenter device a Suggested change in the 
presentation to increase the engagement score. 

18. The system of claim 14, wherein the engagement score 
is an aggregate score for all of the participants. 

19. The system of claim 14, the computer-readable storage 
device storing instructions which, when executed by the 
microprocessor, cause the microprocessor to perform opera 
tions further comprising: 

sending an engagement score Summary to the presenter 
device after the conference, wherein the engagement 
score Summary comprises a Summary of topics during 
which the participants were less engaged. 

20. The system of claim 14, wherein the engagement data 
is gathered from participant devices other than the participant 
devices through which the participants access the conference. 
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